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Abstract 
Non-invasive collection methods suitable for studying the composition of the 
respiratory tract lining fluid (RTLF) in small airways are currently not readily available. 
The overall aim of this thesis was to contribute to the development of a non-invasive 
method for sampling of RTLF with the purpose of studying airway inflammation.  
As we breathe small particles of liquid are formed from the RTLF. These particles 
follow the airstream during exhalation and can be sampled from the exhaled breath 
using the PExA method. A micro sample of RTLF can thus be obtained by sampling 
these particles.  
Methods for measuring surfactant protein A (SP-A) and albumin in exhaled particles 
(PEx) were developed. The methods were used to study the effect of birch pollen 
exposure in a group of individuals with mild asthma and birch pollen allergy. During 
birch pollen season the PEx mass concentration was reduced while no significant effect 
on SP-A or albumin concentrations in PEx was observed. Alteration in particle amount 
seem to reflect change in bronchial motor-tone. In a middle aged population without 
lung diseases, reference intervals (RI) for SP-A and albumin weight percent 
concentration (wt%) in PEx was calculated to 1.9-5.3 wt% and 3.6-11.2 wt% (90% RI), 
respectively. SP-A concentration in PEx was not associated with age, gender, 
anthropometry, atopy or particle production, whereas albumin concentration in PEx was 
associated to age, atopy and particle production.  
Particle formation was studied with aim to understand and facilitate optimal particle 
collection. Particles exhaled with a maximal forced exhalation contained very low 
amounts of the major surfactant lipid (dipalmitoylphosphatidylcholine) compared to 
particles exhaled by a slow and deep exhalation/inhalation manoeuvre. This suggests 
that particle formation, including efficiency and formation site, can be controlled by 
selecting an appropriate breathing manoeuvre.  
The PExA method is a promising non-invasive method for measuring proteins and lipids 
in RTLF collected from small airways. Further biomarker development studies are 
necessary to facilitate the method application in clinical studies. 
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